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Fig.５．EffectofHDACinhibitorsonprOmoteractivityofbidircctionalgenepairsinvariouscelllines・Promoter
activityofthebidirectiOnalgenepairsinthepresenceorabsenceofHDACinhibitors(TS-A,MS-275,andsirtinol） 
weremcasurcdinHeLa(Ａ),NIH/3Ｔ３(B),707.Ｈ(C),ａｎｄＦＭ３Ａ(D)cells,InductionofpmmoteractMtybythe 
additionofHDACinhibitorisshownineachcelllinc． 
andTS-AontranscriptionalregulationFirstthe 
promoterregionOS3whichdrivesthetranscription 
oftheOsgepgenewasinsertedupstreamofthe 
pGV-Bluciferasegene（Fig.３)．Weconstructed 
supercoilandlineaｒｆｉｏｒｍｓｏｆＤＮＡｏｆｔｈｅＯＳ３ 
ｐｌａｓｍｉｄ（Fig.４Ａ)．WefMherconstructedtwo 
linearfbrmswithdifferentupstreamregiondistances 
fromthepromoter・Ｌｉｎｅａｒｆｂｒｍｌｈａｓａ２,705bp
regionupstreamofthepromoterregionOS3 
constructedbydigestioｎｏｆｔｈｅｓｕｐｅｒｃｏｉｌｅｄＤＮＡ 
ｗｉｔｈＢａｍHLSothisplasmidcontainsaregionabout 
４ｋｂｕｐｓｔｒｅａｍｏｆｔｈｅＯｓｇ印transcriptioninitiation
siteLinearfbrm2wasconstructedbydigestｉｏｎｏｆ 
ｔｈｅ肋ｏｌｓｉｔｅａｔｔｈｅ５，terminaloftheOS3promoter，
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althoughApexwasactivatedabout8-fbldOsgepwas 
activatedonIｙａｂｏｕｔ２－ｔｏ３－ｆｂｌｄｌｎＦＭ３ＡｃｅｌｌｓHpex 
wasactivated4-fbldbutOsgepwasnotinfluencedat 
all､TherefbreitispossibIethateachgenetranscribed 
bybidirectionalpromotersisregulateddifferently 
dependingontheceIItype・ＡｓｆｂｒノⅥ/i〃/乃c2，both
geneswereactivatedtoalmostthesameextent(2-to 
3-fbld）ｉｎNIH/3Ｔ３ｃｅｕｓｂｙＴＳ－Ａ、ＩｎＨｅＬａｃｅｌｌｓ
Ｍﾉﾉﾉﾉwasinfluencedabout5-fbldwhereasno 
influencebythedirectionof乃c2wasobservedAnd
in707f1cellsⅣ/ﾊﾉﾉwasactivatedabout9-fbldand 
乃c2about5-fbld、ＩｎＦＭ３ＡｃｅｌｌｓＮｒﾉｶﾉﾉｗａｓａｃtivated
about6-fbldbut乃c2wasnotinfluencedatallBoth
genｅｓｏｆＦｅ〃//ﾉ８ﾉO006K2ﾉＲｊｋｉｎＨｅＬａａｎｄＦＭ３Ａ
ｃｅｌｌｓｗｅｒｅａｃｔｉvated3‐ｔｏ４－ｆｂｌｄｂｙＴＳ－Ａ・The
MS-275transcriptionofApexwasactivatedabout 
６－fbldin707・flcells・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄａｂｏｕｔａ
３－fbldactivationwasobservedinOsgep・ＩｎＨｅＬａ
ａｎｄＮＩＨ/3T3cellsbothgeneswereactivatedabout2‐ 
ｔｏ３－ｆｂｌｄｂｙＭＳ－２７ａＡｌｍｏｓｔｔｈｅｓａｍｅｒesultwas 
obtainedwiththeⅣﾉﾉＷ/乃c２genepair．
〃"ﾉ/ﾉ8ﾉ0006K2/ＲｊｋｄｉｄｎｏｔｒｅｓｐｏｎｄｔｏＭＳ－２７５ｉｎ
ａｎｙｃｅｌｌＳ 
ｌｎｓｕｍｍａｒｙ，wedemonstratedthatchromatin 
structureinfluencethetranscriptionaIregulationofa 
bidirectionalpromoter・Andineverygenepair
investigatedpromoterswereregulateddifferently 
dependingonthecelltypeThisindicatesthatHDAC 
moleculeswhichwererelevanttorepressionofgene 
expressionalsobehaveddifferently． 
sotheDNAcontainsaregionaboutL3kbupstream 
oftheOsgeptranscriptioninitiationsite・Thereafter
thetranscriptionalactMtyofeachconstructwas 
comparedｉｎｔｈｅｐｒｅｓｅｎｃｅｏｒａｂｓｅｎｃｅｏｆｔｈｅＨＤＡC 
inhibitor」、ＮＩＨ/3Ｔ３ｃｅｌｌｓｔｈｅｓｕｐｅｒｃｏｉｌｅｄｆｂｒｍｏｆ
ＤＮＡdemonstratedextremelyhighluciferaseactivity 
comparedtothelinearfbrmofＤＮＡ(Fig4B).Itwas 
concludedthataconstructwithalongerupstream 
regionhasabettertranscriptionefficiency､However， 
constructshavingbothsupercoilandlinearfbrms 
wereactivatedtothesameextentbyTS-A(Fig.４C)． 
ＴｈｉｓｉｍｐｌｉｅｓｔｂａｔｔｈｒｅｅｐｌａｓｍｉｄＤＮＡswithdifferent 
confbrmationscontainacommonsequencethat 
interacｔｓｗｉｔｈｔｈｅＨＤＡＣｃｏｍｐｌｅｘ・Followingthe
confbrmationofthechromatinstructureinthe 
nucleus，theHDACinhibitorinfluencedthese 
differentDNAsequally，ａｎｄtranscriptiOnwas 
subsequentlyactivatedOnthebasisofthisresultwe 
decidedtousethesupercoilfbrmofDNAwhicb 
producedthehighestluciferaseactivity． 
3.5．ActivationofbidirectionalpromoterbyHDAC 
inhibitors 
WetransfectedeachluciferaseplasmidDNA， 
whichcontainsabidirectionalpromoter（shownin 
Fig3),to6kindsofmousecelI1inesandlkindof 
humancelllineandmeasuredtheextentofthe 
inductionofluciferaseactivityaftertheadditionof 
HDACinhibitors・TheadditionofHDACinhibitors
activatedthetranscriptionalactMtyofmostofthe 
bidirectionalpromoters,butdidnotinfIuenceothers 
(Fi9.5)．lnsomecasesactivationlevelswereless 
thanl-fbld，implyingthatHDACinhibitors 
negativelycontroltbetranscription・Takingerrorinto
considerationgeneswhichwereactivatedmorethan 
３－fbldarefnrtherdiscussedTranscriptionalactivity 
ofthepromoterswasinducedmostfioequentlyby 
TS-Ａ,ｔｈｅｎｂｙＭＳ－２７ａＨｏｗｅｖｅｒａｓｆａｒａｓｗｅｃｏuld 
ascertainnopromoterswereactivatedbysirtinol 
PromoteractiviｔｙｏｆｔｈｅＨｅＬａａｎｄ７０７・flcellswere
mostactivatedbyHDACinhibitors（7‐to9-fbldat 
most).ＮＩＨ/3T3andFM3AceIlsshowedarelatively 
smalIresponse(about3-to6-fbld).ＢＡＬＭＴ３,LLC 
andHepal-6cellswerealmostnotinfluenced（data 
notsbown)． 
Whenexaminingthetranscriptionactivationby 
TS-AwecomparedtheinfluenceofTS-Aoneach 
representativegenepair・Concerning別pex/Osg叩
bothgeneswereactivated2‐ｔｏ３－ｆｂｌｄｉｎＮＩＨ３Ｔ３ 
ｃｅⅡｓａｎｄ４‐ｔｏ５－ｆｂｌｄｉｎ７０７ｆｌｃｅｌ１ｓ・ＩｎＨｅＬａｃｅⅡs，
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